Patent 

Atty. Docket: G121-084US 



COUPLING DEVICE FOR PORTABLE TERMINAL 

BACKGROUND OF THE INVENTION 

5 1. FIELD OF THE INVENTION 

In a portable terminal composed of a keyboard unit section being a first member and 
a display unit section being a second member, which are provided in respective separate 
boxes, the present invention relates to a coupling device for the portable terminal which is 
10 suitable for using at the time when the first member and second member are installed in a 

manner to be relatively slidable in one direction and relatively rotatable to each other. 

2. DESCRIPTION OF THE RELEVANT ART 

In recent years, it has been known that among portable terminals, especially in a 
portable telephone, a keyboard unit section being a first member and a display unit section 
15 being a second member are provided in respective boxes independent to each other, and when 
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not in use, both members are put on top of each other so that the second member covers the 
top face of the first member, but when in use, the both members are allowed to be slid 
relatively so that the keyboard unit section is exposed. As a portable telephone having such a 
configuration, the one disclosed in Japanese Patent Application Laid-open No. 2003-46625 is 
well known. 

A coupling device for a portable telephone described in the above-described known 
document is structured in such a manner that the upper box forming the second member 
provided with the display unit section having a display unit and a speaker is slidably mounted 
in a longitudinal direction on the lower box forming the first member provided with a 
keyboard unit section having a keyboard and a microphone. 

SUMMARY OF THE INVENTION 

The above-described conventionally known coupling device for a portable telephone 
has a function capable of sliding the first member and the second member arbitrarily when in 
use, but has no function to horizontally rotate the second member with respect to the first 
member. Therefore, when, for instance, there is a demand to use a screen display of the 
display unit section being the second member in sideways widely, if the second member is 
placed sideways in compliance with the above demand, the first member also has to face 
sideways, which causes a problem of poor operability. 

Therefore end users and people in the field have requested that a coupling device be 
provided to permit the screen display to be operated sideways because of a better operability 
when images are displayed or text is prepared on the screen. 

The above-described function is widely demanded not only for a portable telephone 
but also for a pocket computer and other portable terminals similarly composed of the first 
and second members respectively independent to each other. 

In order to solve the above-described problem, for a portable terminal slidably 
composed of a keyboard unit section being a first member and a display unit section being a 
second member, which are provided in respective separate boxes, an object of the present 
invention is to provide a coupling device for a portable terminal which is capable of 



performing a sliding function to make the first member and the second member relatively 
slidable in one direction, and, at the same time, a rotating function to rotate the second 
member and the first member relatively in a horizontal direction. 

Hereinafter, an explanation will be made for the case of applying the invention to a 
5 portable telephone, but as described above, it is needless to say that the present invention is 

widely applicable to other portable terminals not described above. 

In order to achieve the above-described object, the present invention is to provide a 
coupling device for a portable terminal to couple a first member and a second member to be 
relatively slidable and horizontally rotatable in the portable terminal which makes up the first 
10 member having a keyboard unit section and the second member having a display unit section 

in respectively separate boxes, the coupling device being composed of a main body portion 
having a long guide hole to be attached to either one of the first member and the second 
member in the longitudinal direction, and a movable portion to be attached to the other of the 
first member and the second member to make the other member rotatable horizontally at a 
1 5 predetermined sliding position. 

For this purpose, the present invention is characterized in that when the movable 
portion is slidably fitted into the main body, the main body is composed of a case main body 
provided with a long guide groove and a lid portion provided with a long guide hole, and the 
movable portion is composed of a head portion to be passed through the long guide hole and a 
20 guide leg portion to be fitted into the long guide groove; and when the movable portion is 

rotatably fitted into the main body, a guide recess portion is provided next to the long guide 
groove for allowing the guide leg portion to rotate. 

At this time, the present invention is further composed of bearing to be attached to 
the guide leg portion of the movable portion so as to allow a portion of the bearing into the 
25 long guide groove. 

The present invention is further composed of a stopper wall provided in the guide 
recess portion to control rotation of the movable portion. 

The present invention is further composed of an arresting means between the main 
body and the movable portion to stably halt the movable portion at a predetermined position 
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and the arresting means is composed of a pair of arresting plates slidably biased in mutually 
opposite directions to sandwich a portion of the movable portion. 

Further, the present invention is characterized in that the case main body and the lid 
portion are allowed to sandwich the arresting plate therebetween in a slidably biased state in 
one direction and respective both side portions are engagedly fixed with an arresting member. 

The present invention is further characterized in that a means for relatively rotating 
the first member and the second member horizontally is provided between the member to 
which the movable portion is attached and the movable portion. 

The present invention is also characterized in that the arresting means for halting the 
movable portion at a predetermined position is composed of a ball attached to the movable 
member in a slidably biased state in one direction and a recess portion provided on the main 
body side to receive the ball. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view showing a state that a display unit section being a second 
member is overlaid on a keyboard unit section being a first member of a portable telephone 
employing the present invention; 

FIG. 2 is a plan view showing a state that the first member and the second member 
are being slid to each other from the previous state; 

FIG. 3 is a plan view showing that the display unit section being the second member 
is allowed to rotate 90° horizontally; 

FIG. 4 is a plan view of a coupling device according to the present invention; 

FIG. 5 is a right side elevational view of the coupling device according to the present 
invention; 

FIG. 6 is a sectional view of the coupling device according to the present invention; 
FIG. 7 is a plan view of the coupling device shown in FIG. 4 from which a lid body 
is removed; 

FIG. 8 is a plan view to explain the operation of the movable portion in a state shown 
in FIG. 6; 



FIG. 9 is a plan view of a main body of the coupling device; 
FIG. 10 is a plan view of the lid body of the coupling device; 

FIG. 1 1 is a side elevational view of the movable portion of the coupling device; and 
FIG. 12 is a bottom view of the movable portion of the coupling device. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

Hereinafter, an embodiment of the present invention will be explained in detail based 
on the drawings. FIG. 1 to FIG. 3 show a portable telephone which is an example of a 
portable terminal employing the present invention, reference number 1 denotes a keyboard 
unit section having a keyboard la and a microphone lb on an upper surface composing a first 

10 member, and reference number 2 denotes a display unit having a display unit 2a and a speaker 

2b on an upper surface composing a second member. The keyboard unit section 1 and the 
display unit section 2 are disposed in separate boxes, respectively. 

A figure shown by reference number 3 is a coupling device according to the present 
invention for coupling the keyboard unit section 1 and the display unit section 2. It is 

15 structured so that with this coupling device 3, it becomes possible to relatively slide the 

keyboard unit section 1 and the display unit section 2 toward each other in one direction, as 
shown in FIG. 2 in particular, and at the same time, as shown in FIG. 3 in particular, the 
display unit section 2 can rotate by 90° with respect to the keyboard unit section 1 in a 90° 
horizontal direction (rightward in the drawing) so that the screen of the display unit section 2 

20 can be used in a lateral direction giving a wider display. 

The coupling device 3 is composed of a main body 4 and movable portion 5, and 
structured to have the main body 4 on the keyboard unit section 1 side and the movable 
portion 5 on the display unit section 2 side, but it is also acceptable to have the main body 4 
on the display unit section 2 side and the movable portion 5 on the keyboard unit section 1 

25 side, respectively. 

FIG. 4 to FIG 7 show the structure of the coupling device 3, and in the drawings, the 
main body 4 is composed of a case main body 6 and a lid body 7 to cover the upper of the 
case main body 6. Between the case main body 6 and the lid body 7, there is an arresting 
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means 12 composed of a pair of rectangular arresting plates 8 and 8 slidably opposed to each 
other and an elastic means composed of a plurality of, for instance, compression springs for 
slidably biasing these arresting plates 8 and 8 in a direction to abut on each other. 

On the case main body 6 side, as shown in FIG. 9 in particular, there provides further 
5 an arresting plate housing portion 6a, a long guide groove 6b on the central portion in the 

longitudinal direction of the arresting plate housing portion 6a, and a guide recess portion 6c 
connected to the upper end of the long guide groove 6b. On both sides of the case main body 
6, a plurality of fitting pieces 6e with fitting holes 6d on respective fitting pieces are provided 
and a plurality of recess portions 6f for housing the elastic means 9 composed of a plurality of 

10 compression springs are formed. 

On the central portion in the longitudinal direction of the lid body 7, formed is a long 
guide hole 7a which is formed in a sectionally convex shape formed of a wide-width portion 
7b on the bottom face and a narrow-width portion 7c on the upper face. A device for fixing 
the lid body 7 to the case main body 6 is a plurality of arresting members 10 having a C- 

15 channel shape to firmly fixed both of the lid body 7 and the case main body 6 by engaging 

upper and lower curved edge portions 10a and 10a with a plurality of arresting grooves 6g 
and 7d provided on the case main body 6 and the lid body 7, as shown in FIG. 6 and FIG. 10, 
in particular. The fixing means is an example and other engaging means or fixing screws can 
be used. 

20 The arresting plates 8 and 8 are long plate-like members structured with flat press 

portions 8a and 8a on the central edge portions and arresting portions 8b, 8b, 8c and 8c 
composed of recess portions formed on both edge portions, and both are bilaterally 
symmetrical having the same shapes. Note that the total number of compression springs 
composing the elastic means 9 is 20, but there is no limit to this number. It is also acceptable 

25 to use an elastic means such as a plate spring, rubber, and the like. 

The above-described movable portion 5 is, as shown in FIG. 11 and FIG. 12 in 
particular, composed of a fitting portion 5b having nearly an elliptical planar shape, and 
provided with male screws portion 5a and 5a; a guide axle portion 5c provided next to the 
fitting portion 5b, and engaging with the narrow-width portion 7c of the long guide hole 7a; a 

30 guide disc portion 5d engaging with the wide-width portion 7b of the long guide hole 7a 
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provided next to the guide axle portion 5c; and three guide leg portions 5e projected on the 
bottom surface of the guide disc portions 5d, and engaging with the long guide grooves 6b of 
the case main body 6. A pair of ball bearings 1 1 and 1 1 are rotatably attached to the guide leg 
portion 5e. These ball bearings 1 1 are coated with lubricating oil, though not shown. 
5 In the portable telephone according to the embodiment shown in the drawings, the 

main body 4 of the coupling device 3 is fixed on the upper face side of the keyboard unit 
section 1 being the first member, and the movable portion 5 is fixed on the bottom face side 
of the display unit section 2 being the second member, as shown in FIG. 1 to FIG. 3. When 
the display unit section 2 is put on the upper face of the keyboard unit section 1 , as shown in 

10 FIG. 1, the movable portion 5 is, as shown with the solid line in FIG. 4, at the lowest end of 

the long guide hole 7a provided on the lid body 7, and, as shown in FIG. 5, sandwiched by the 
arresting portions 8b and 8b of the arresting plates 8 and 8 in the arrest means 12. Thereby, 
the movable portion 5 is kept in an arrested state by being pushed by the elastic force of the 
elastic means 9. Accordingly, the keyboard unit section 1 being the first member and the 

15 display unit section 2 being the second member keep a stable halting state in lying on top of 

one another as shown in FIG. 1, and unless external force is applied, the overlapped position 
of both unit sections can not be shifted. 

When the keyboard unit section 1 being the first member is held in one hand, and the 
display unit section 2 being the second member is pushed upward from the state shown in 

20 FIG. 1 with the other hand (accordingly, it is the same situation as when the display unit 

section 2 being the second member is held in one hand, and the keyboard unit section 1 being 
the first member is pushed downward with the other hand), the movable portion 5 is released 
from the arresting state by the arresting portions 8b and 8b of the arresting plates 8 and 8 in 
the arresting means 12 to guidedly slide along the inside between the long guide hole 7a of 

25 the lid body 7 and the long guide groove 6b of the case main body side. Accordingly, the 

arresting plates 8 and 8 are pushed open against an elastic force of the elastic means 9 as 
shown in FIG. 8, so that relative sliding of the keyboard unit section 1 being the first member 
and the display unit section 2 is made possible. At this time, the sliding is made in a free stop 
because the movable portion 5 is pushed from right and left by the arresting plates 8 and 8 of 

30 the arresting means 12. 
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Thus, when movable portion 5 reaches the upper end of the long guide hole 7a , it 
halts there, and arrested by the arresting portions 8c and 8c of the arresting plates 8 and 8 in 
the arrest means 12 to be halted steadily. FIG. 3 shows this state. Then, the keyboard la is 
exposed so that a user can operate the keyboard. 
5 When a user wants to use the display unit section 2 laterally, the display unit section 

2 is rotated rightward from the state shown in FIG. 3. Then, the display unit section 2 can 
rotate till the guide recess portion 6c abuts on the stopper walls 6h and 6h while the guide leg 
portions 5e of the movable portion 5 are guided by a guide recess portion 6c provided next to 
the long guide groove 6b, and at this abutted position, 90° rotation is realized. FIG. 3 shows 

10 the position of the display unit section 2 with respect to the keyboard unit section 1 in this 

state. The display unit section 2 is at a position to rotate 90° to the keyboard unit section 1 . 
And at this position of rotation, the display unit section 2 is to keep a stably halting state with 
respect to the keyboard main body 1 by the leg portions of the movable portion 5 being 
arrested by the recess portions 8d and 8d of the arresting portions 8c and 8c in the arresting 

15 plates 8 and 8. 

The rotation angle of the display unit section 2 is 90° in this embodiment, but it is not 
limited to this rotation angle. The rotation angle can be selected arbitrarily such as 45° or 
150° by changing the positions of the stopper walls 6h and 6h. 

When the rotated display unit section 2 is returned to the original position again, it 

20 can be returned to the original state by just rotating leftward. In order to return the display 

unit section 2 to a position where the display unit section 2 is overlaid on the upper side of the 
keyboard unit section 1, when the display unit section 2 is rotated, it is returned to the original 
position by rotating reversely, and by pushing the display unit section 2 downward with 
respect to the keyboard unit section 1, it returns to the original state that the display unit 

25 section 2 and the keyboard unit section 1 are laid on top of one another by the movable 

portions 5 being guided by the long guide groove 6b and the long guide hole 7a provided on 
the main body 4 side to pushedly open the arresting plates 8 and 8 against elastic force of the 
elastic means 9, so that it is to be arrested by the arresting portions 8b and 8b of the arresting 
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plates 8 and 8 in the arresting means at this position. When the display unit section 2 is not 
rotated, it can be returned to the original position in the above-described way by just pushing 
downward. 

Note that in the above embodiment, the main body 4 at the fixing position 3 is fixed 
on the side of the keyboard main body 1 being the first member, but it is already mentioned 
that the main body 4 is fixed on the side of the display unit section 2 being the second 
member side, and the movable portion 5 may be fixed on the side of the keyboard unit being 
the first member side. 

Next, as for other embodiments, though in the above-described embodiment, it is 
shown that the movable portion 5 is structured to be rotatable to the main body 4, the rotation 
means can be provided on the fixing portion to fix the movable portion on the first member or 
the second member. For instance, a protrusion composing of a ball or a pin having elasticity 
is provided on the fixing portion of the movable portion, and a recess portion for receiving the 
protrusion is provided on any engaging portion of the first member 1 or the second member 2. 
When it is structured in this manner, the member fixed on the movable portion has a merit of 
being capable of rotating at any position of sliding. 

Further, the arresting means for the movable portion is not required to be provided 
with the arresting plates 8 and 8 to which the elastic means 9 is applied, as in the case of the 
above-described embodiment, but a protrusion to which an elastic means is applied is 
provided on the movable portion side, and a recess portion for receiving the protrusion may 
be provided on the main body side. 

Structured in this manner, it has a merit that the structure of an arresting means is 

simple. 



